T he development of early, aggressive treatment in rheumatoid arthritis (RA) has led to occupational therapy (OT), physiotherapy, and patient education interventions also being provided earlier. By providing disease information, facilitating a positive attitude towards being a self manager, and teaching effective strategies for self management, people with RA may be empowered to take a ''preventive'' approach to help maintain or improve health, minimise dysfunction, and promote optimum participation in normal activities. 1 OT includes both therapeutic and educational interventions and aims at improving performance of daily living tasks, facilitating successful adjustments in lifestyle, and preventing losses of function. 2 Therapists also aim at improving psychological adjustment to living with arthritis by enabling people to have a greater sense of control of their symptoms through using self management methods and improving self efficacy. OT emphasises maintaining hand function and, as hand involvement occurs early in the disease, the occupational therapist is often the first or only therapist that patients visit. 1 Treatment includes assessment of functional (personal and domestic activities of daily living (ADL), work and leisure), physical, psychological, and social abilities and the person's understanding of their disease. Individualised treatment programmes are developed including arthritis education (individual and group), ADL training, joint protection, fatigue management and exercise (particularly for the hand and arm), splinting (wrist/hand, feet, and neck as appropriate), assistive devices, work and leisure counselling, sexual advice, relaxation, and pain and stress management training as necessary. Interventions emphasise achieving empathetic rapport and providing counselling and support appropriate to the person's needs to explore the impact of RA on their lives and assist in adjusting lifestyle.
This approach has been shown to be effective with people with established RA. Helewa et al conducted a crossover trial with 105 people with RA, aged 18-70 years, disease duration of 8-10 years, with moderate to severe RA. 3 A comprehensive OT programme was provided and significant improvements in ADL and mobility were reported. The authors considered the six week follow up probably too short to detect changes in other measures such as pain, depression, and social function. There have been no other randomised controlled trials of comprehensive OT in RA. Specific OT interventions have also been shown to be effective in people with longer disease duration. Hand exercises can increase grip and maintain range of movement in people with moderate RA 6-10 years after diagnosis. [4] [5] [6] [7] Wrist working splints reduce pain during activity in those with moderate RA 3-8 years after diagnosis. [8] [9] [10] Joint protection, in the short term, reduces pain, tender joint counts, and improves functional ability in women with mild-moderate RA (average eight years' duration [11] [12] [13] ). Few OT studies have reported results specific to people with early RA. Joint protection education has been shown to be effective in reducing pain, early morning stiffness, and numbers of disease flare ups, and increasing grip strength in those with mild to moderate RA on average 18 months after diagnosis (range 0-5 years) and with hand function problems.
14 A recent systematic review has concluded that there is limited but encouraging evidence that OT has a positive effect on functional ability and pain in people with RA. 15 Based on limited evidence from the effectiveness of OT in later stage RA, there has been a major service shift to provide OT and patient education early in order to help people adopt a preventive approach and adjust their lifestyle successfully. However, there have been no randomised controlled trials of OT in early RA to evaluate whether this secondary preventive approach is effective. This study aimed at evaluating a comprehensive OT programme on the effect of self management on functional, disease, physical, and psychosocial status of people with early RA.
PATIENTS AND METHODS

Patients
People with RA were recruited from 11 hospitals in the former North Thames Regional Health Authority. People were eligible to participate if aged over 18 years; diagnosed with RA by a consultant rheumatologist within the past 2.5 years; required active medical treatment; had had no or minimal OT previously; and could speak and read English adequately to complete assessments.
Trial design
A randomised, controlled, ''assessor blinded'' clinical trial was conducted. Ethical approval was obtained before the study starting at each hospital. Rheumatologists referred patients from outpatient clinics. After referral, patients were contacted with an invitation letter and information sheet. Those agreeing to participate were randomly allocated to the OT plus usual rheumatology care group or to the usual rheumatology care only control group. Normally there was no or minimal OT and physiotherapy available for people with early RA at 9/11 of the hospitals, unless they had marked functional difficulties. Most departments did not have rheumatology nurse practitioners. Computer generated random numbers were used with block allocation 16 for each centre, using pre-prepared sealed envelopes, to ensure an even distribution of OT and control groups across all centres.
Assessments were conducted at participants' referring hospitals. The independent assessor, before the baseline assessment, explained the trial further, any questions were answered, and informed written consent obtained. Participants were assessed at baseline, 6, 12, and 24 months. The study was conducted between 1996 and 2002.
Sample size
Change in functional ability was selected to calculate sample size. Boers and Tugwell recommend that a 20% difference in group scores can be considered clinically meaningful. 17 Using published Health Assessment Questionnaire (HAQ) data from a study of people with ,1 year's disease duration, 18 with a mean score of 1.3 (SD 0.8) (power 80%, p = 0.05), a minimum of 150 people were needed in each group.
Intervention
After baseline assessment, participants randomly allocated to OT were referred on by the trial manager. Therapists started treatment within 10 days of referral and completed this within 6-8 weeks whenever possible. Participants knew of their group allocation at this point. OT was provided over five sessions: four one-hour individual treatments (usually held weekly) and a two-hour group arthritis education programme (AEP), with extra appointments if necessary. Participants were reviewed at 6 and 12 months (one hour appointments). The intervention lasted for eight hours over one year. The programme was devised by occupational therapists at St Albans and Hemel Hempstead Hospitals, as an early secondary preventive intervention providing comprehensive information about RA and teaching self management methods, and included advice usually provided by other health professionals because of limited staffing (for example, exercise, footcare). It had been refined clinically over six years before the trial started.
Senior rheumatology occupational therapists, trained in delivering this programme, provided the intervention. Training included a five day course in rheumatology OT (optional), a manual detailing the OT programme, and observation of the programme delivered by experienced therapists from the originating hospitals. The trial therapists were observed delivering the programme and given feedback on performance, to standardise programme delivery as far as possible. One of the experienced therapists visited the trial therapists periodically to observe practice and give feedback. OT assessment forms and patient information sheets were standardised between centres.
All participants in the OT group were initially interviewed about their medical and social history and disease status. ADL, hand, posture, and walking assessments and discussion of the impact of RA on participants' lifestyle were conducted to identify their problems and priorities for therapy. This took 1.5-2 hours. An individualised treatment plan was negotiated, providing essential plus optional interventions relevant to the person. Essential interventions were information about RA, its treatment and management; relevant ADL training; joint protection and energy conservation; posture and positioning advice; and a range of movement hand exercise home programme. A supportive approach of listening and counselling was integral. The group AEP included information on RA, its effects on joints and emphasised self managing symptoms through exercise, joint protection, and energy conservation. The possible psychosocial effects of RA and coping strategies were discussed. Optional programme components to meet an individual's needs included provision/recommendation of assistive devices, referral to social services for house adaptations and large equipment, splints (resting and wrist working, thumb, finger or neck as appropriate); upper and lower limb exercises, referring to physiotherapy if needed; basic gait analysis and foot advice, referring to podiatry as necessary; advice on leisure and work; work assessment; advice on benefits, and referral to a social worker as necessary; relaxation training and coping with stress; discussing the effect of RA on relationships and mood; and sexual advice. Six-and 12-month review appointments included hand and ADL assessment, progress adopting self management behaviours and provided additional interventions as necessary.
Outcome measures
Assessments were conducted throughout by the same person, who was unaware of the group allocation. Discussion about the OT programme was avoided, as was discussion about participants with treatment staff.
Biographical details
Biographical details were recorded at the baseline assessment: age, sex, marital status, employment status, social class, formal educational level, and disease duration since diagnosis. At each assessment the following were recorded: current drug treatment, number of visits to doctors for arthritis, and treatment from other health professionals in the past six months.
Functional assessment
The HAQ was completed at 0, 12, and 24 months. 19 The Arthritis Impact Measurement Scale 2 (AIMS2 20 ) was also completed at each assessment, as, unlike the HAQ, scores with AIMS2 are not worsened by the use of assistive devices.
Occupational therapists commonly recommend the use of these to improve clients' functional ability and for joint protection. It includes 12 subscales-six of which are combined to form a physical function (PF) scale: mobility, walking and bending, hand and finger function, arm function, self care, and household abilities. AIMS2 scores range from 0 to 10, with 0 representing good function.
Disease activity
Disease activity was evaluated by standardised procedures 21 : 28 tender and swollen joint count (with each joint graded on a 0-3 scale; 0 = no pain/swelling to 3 = severe); American College of Rheumatology (ACR) functional grade 22 ; duration of early morning stiffness (minutes); 100 mm pain visual analogue scale (VAS) in the past week.
Hand status
Hand status was evaluated using grip strength (Jamar dynamometer) 23 and hand function (Jebsen hand function test 24 ).
Psychosocial status
Psychosocial status was measured with the Arthritis SelfEfficacy Scale (ASES 25 ), evaluating belief in ability to manage pain, other arthritis symptoms, and functional ability. Scores range from 0 to 100, with higher scores indicating higher self efficacy. The Rheumatoid Attitudes Index 26 evaluates perceived control (internality subscale, score range 0-36) and helplessness (subscale score range 0-30) in relation to arthritis. Higher scores indicate worse learned helplessness and poorer sense of internal control. Two scales of the AIMS2 are combined to form the Affect Scale-level of tension and of mood (measures of anxiety and depression).
Self reported adherence
Adherence to hand, arm, and fitness exercise, energy conservation, and joint protection strategies were recorded using a five point scale: 1 = never; to 5 = always/daily). Use of assistive devices and splints was similarly recorded.
Duration and content of therapy programmes
Duration and content of therapy programmes were recorded by the occupational therapists providing the intervention.
Statistical analysis
Change scores for outcome measures from baseline to 6, 12, and 24 months were calculated and compared using unpaired t tests, to identify whether any significant differences between groups occurred. An intention to treat analysis was conducted, with p = 0.01 considered significant because of the large number of tests conducted. Secondary analyses were also conducted on a non-intention to treat basis, but as the same conclusions were reached the data are not shown. Categorical data were analysed by x 2 test and ordinal data by Mann-Whitney tests to identify group differences. Groups were stratified by ACR functional class. Exploratory analysis and repeated measures analysis of variance (ANOVA) were used to identify any differences in the primary outcome measures between groups. Differences in clinical and demographic variables at baseline between the patients who were lost to follow up during the two year period were assessed using x 2 or unpaired t tests as appropriate.
RESULTS
Recruitment and demographic data
Over the three year recruitment period, 475 people were referred (fig 1 shows the trial summary). Table 1 gives the demographic data. The groups had similar demographic and baseline variables-except that the control group was significantly older by, on average, 3.2 years (t = 22.10; p = 0.04). Average disease duration was 9 months with a range of 1-30 months (that is, the upper limit for entry), with 161 (49%) up to 6 months since diagnosis. The AIMS PF score was greater than 3.33 (that is, moderate/severe functional problems) in 52/162 (32%) of the OT and 63/164 (38%) of the control groups. No significant differences in demographic and clinical variables at baseline were found between participants completing the trial and those lost to follow up. At the trial start, 78% (n = 126) of the OT and 72% (n = 118) of the control group were prescribed disease modifying antirheumatic drugs (DMARDs), 60% (n = 98) and 53% (n = 87), respectively, were prescribed non-steroidal anti-inflammatory drugs, 36% (n = 59) and 36% (n = 59), respectively, were prescribed low dose oral steroids. Ten (6%) of the OT and 11 (7%) of the control groups were not receiving any drug treatment. During the trial, there was no significant difference in the numbers taking no DMARDs (10% OT v 13% control); one (53% v 53%), two (31% v 26%), three (5% v 7%), or four DMARDs (1% v 1%) (x 2 = 2.16; p = 0.47). During the two years, there was no significant difference in the numbers of people taking oral low dose steroids (41% (n = 67) of the OT and 47% (n = 77) of the control groups (x 2 = 1.15; p = 0.3)).
Occupational therapy received
Of those in the OT group, 149/162 (93%) attended the programme for, on average, 7.6 (SD 3.1; range 0-19) hours. The initial interview was attended by 93%; essential Occupational therapy for people with early RAinterventions by 90%, and optional components as necessary-for example, assistive devices (50%); splints (46%). About two hours' administration for each patient was needed. The programme cost on average £335 per patient (costed at £35 an hour for senior OT time), excluding splints, assistive devices and other adaptations required.
Adherence with self management and other treatments received The OT group reported using some self management methods significantly more frequently at 6, 12, and 24 months than the control group (table 2) , particularly hand exercises, joint protection, and rest. At 24 months, significantly more of the OT group (n = 88 (54%)) had received working splints (control group: n = 53 (32%); x 2 = 16.61; p = 0.001), although comparatively they were not worn more often (x 2 = 3.51; p = 0.48), and over a third were not wearing these (OT = 39/88 (44%); control = 23/53 (43%)). Significantly more of the OT group (31 (19%)) had received resting splints (control group 7 (4%); x 2 = 17.18; p = 0.001). The OT group owned on average 2.5 (SD 2.8) assistive devices each at two years compared with 1.4 (SD 2.1) owned by the control group (t = 3.59; p = 0.001), and these were used significantly more often (t = 3.1; p = 0.002). Less than 7% (n = 11) of the control group received OT during the trial. There were no significant differences between groups in the number of participants receiving physiotherapy or podiatry (table 2) . Table 3 compares the outcomes obtained. There were no significant differences between the OT and control groups for any of the disease, physical, functional, psychosocial or hand measures, neither was there any trend approaching significance. Results were not significantly different when analysed on a non-intention to treat basis (data not shown). Within group analyses showed that both groups had significantly improved AIMS2 PF scores (OT: F = 5.03; df = 3; p = 0.002; control: F = 11.02; df = 3; p = 0.001) and total self efficacy scores (OT: F = 7.64; p = 0.001; control: F = 7.31; p = 0.001), but pain VAS scores changed little (OT: F = 1.21; p = 0.31; control: F = 0.36; p = 0.78).
Outcome measures
As OT may be more effective for those with more functional problems initially, exploratory analysis and repeated measures ANOVA were conducted to identify whether the primary outcomes for those in ACR functional classes I, II, and III at baseline differed between the groups over the two year period. There were no significant differences: AIMS2 PF (F ( 
DISCUSSION
This intensive programme of OT aimed to be a secondary preventive intervention, facilitating adjustments in lifestyle and preventing losses of function in the long term. It was successful in leading to greater use of self management. However, over the two year follow up period it did not make a significant difference to the health status of people with early RA. Previous research showed that OT programmes and interventions are effective at a later stage of the disease. Why was OT apparently ineffective in early RA? There may be several explanations.
Firstly, outcomes changed similarly in both groups. Benefits were probably due to drug treatment and this ''erased'' any benefits that might have resulted from OT. Disease activity strongly correlates with physical function in early RA, and drug management has a major role in affecting this. 27 Longitudinal studies in early RA show that functional ability does not significantly decrease in the first five years. [28] [29] [30] [31] [32] There is considerable variability: 16% develop severe functional disability, 44% a remitting/relapsing course, and 40% do relatively well. 32 Perhaps OT is more effective for those with greater functional problems initially? There were no significant differences in outcomes between ACR functional class groups, possibly because there were insufficient numbers of people with moderate to severe RA at the start of the study to detect differences. A longer term follow up (for example, at five and 10 years) would show whether this programme can truly be preventive and benefited any subset(s) of patients specifically.
Secondly, given that a third of the patients had mild disease throughout the study, some outcomes might have been insufficiently sensitive to detect benefits of OT (that is, a ''floor'' effect). HAQ scores are worsened by the use of assistive devices (a secondary preventive joint protection strategy), meaning that this is a less relevant outcome for OT. AIMS2 does not use this scoring method, and was therefore included. Individualised outcome measures may identify what participants consider to be important changes (for example, the Disease Repercussion Profile, 33 ). Detailed physical function measures relevant to the hand and foot, which are most affected in early RA, may also be more appropriate (for example, the Disability Arm Shoulder Hand Index 34 ). Stucki recommends that outcomes relevant to secondary prevention are needed (such as muscle strength, mobility, and coping strategies) as it may take years before a concordant worsening of functional ability in a control group enables the effects of secondary prevention to be identified. 27 Thirdly, although the OT group significantly increased their use of some self management (for example, hand exercise and joint protection), the control group naturally adapted to using others (for example, pacing, doing activities more slowly, and fitness exercise) at similar levels to the OT group. It may be that insufficient people in the OT group used enough self management methods often enough to make a difference. A qualitative study conducted alongside this trial with 15 participants in the OT group offered some insight. 35 Most found the therapists reassuring, empathetic, and conveyed that help was available in future. The main benefits were knowing more about RA and self management. Attitudinal changes occurred, such as greater acceptance of living with arthritis, less guilt about difficulties with daily activities and roles, and believing exercise and joint protection beneficial. However, a third of interviewees did not consider the programme appropriate: ''I think we were all in the early stages of our arthritis, so we weren't really suffering particularly…I thought, we can cope at the moment,'' ''It hasn't made a difference… I am not that bad yet,'' ''It didn't really do anything for me. … I don't think it helped as long as you are using your hands.'' ''If you feel well it doesn't really occur to you does it? You get on with your normal life and it's fine.'' Perceived threat from a disease strongly influences behavioural change. 36 At the trial start a third of the OT group considered that they had mild disease, 75% that disease modifying drugs controlled their symptoms well/ moderately well, and 42% scored ,2 on the AIMS2 PF scale (that is, few functional problems). Potentially, a third of the OT group did not consider self management relevant, as they were ''not that bad yet''. A third of people with early RA have little interest in learning about self management and are less likely to be contemplating health behaviour changes. 37 Fourthly, OT might have been apparently ineffective owing to the delivery of the intervention. Adopting self management requires changes in habits and routines and time to develop skills. The OT programme developed pragmatically over years, rather than from a theoretical and evidence base. Methods typical of current UK practice in teaching self management were used-that is, short talks, demonstrations, and discussion. Joint protection education is effective for people with early RA ''at risk'' of hand problems, but how it is taught is critical. ''Typical'' AEPs do not significantly increase use of joint protection, but a behavioural approach does, and improvements in, pain, grip strength, early morning stiffness, and functional ability result.
14 Systematic reviews of AEPs have shown that behavioural education is more effective in improving adherence and health status in RA than information programmes. 38 39 The OT programme did not use behavioural approaches. Group behavioural education is more effective than individual education, as it provides greater opportunities for feedback, modelling, and mutual support, 40 but again this was not used. However, whether behavioural education programmes are effective in early RA is unclear. Two studies have shown adherence improves but not health status in people at an average of 4.5 months 41 and ,3 years 42 after diagnosis, but the follow up periods were short (6 and 12 months), meaning any benefits might not yet have been detected. This study suggests that rheumatology departments should think twice before providing early secondary preventive intervention to everyone with RA using current ''typical'' methods. Was it too early for some and less effective for others? The qualitative study highlighted the fact that the education and support from OT were deemed helpful by many, but a third found it ''too early''. Boutagh and Brady point out that people not yet contemplating change will not respond to traditional interventions or behavioural programmes. 43 They require specific input first to increase their awareness of the importance of recommendations. Short group educational programmes about RA, drug treatment, and benefits of self management (for example, two hours), supported with information leaflets, help efficiently meet early educational needs. Motivational interviewing can be used by doctors and rheumatology nurses in clinic to emphasise the benefits of self management and explore attitudes to change. Timely identification of readiness to change enables relevant referral to behavioural AEPs. OT can meet individual needs as more functional, physical, and psychosocial problems develop.
This study concluded that OT teaching preventive self management methods improved adherence. Many found it reassuring and informative. It did not affect health status after two years, but this is relatively well preserved in the first five years of RA. OT may act preventively, but only a longer Table 2 Adherence with self management methods (percentage of participants reporting using methods very often or three or more times a week and treatments received (n = number of valid replies) (25) 15 (25) 14 (20) 18 (26) 12 (16) 9 (13) 10 (13) 6 (7) Podiatry 8 (13) 9 (14) 11 (16) 13 (18) 16 (22) 14 (20) 14 (19) 17 (21) Results are shown as percentage (number). * p = 0.05; **p,0.01; ***p,0.001. term follow up will answer this. The third of patients with more functional problems were provided with relevant ADL training, assistive devices, and environmental modifications, and clinical guidelines emphasise that those with early functional difficulties should receive OT. 44 Whether this helps to preserve function in this subset also needs investigation through longer term follow up. Further clinical trials are needed to evaluate OT programmes, with subsets of patients identified early as being ''at risk''. For example, those ''at risk'' of greater functional disability (such as, HAQ scores .1, with greater depression and poorer socioeconomic status) may benefit from comprehensive OT; of hand function problems (such as, high hand pain and high hand disability scores) from a focused behavioural joint protection and hand exercise programme; and of work disability from work assessment. Trials of the effectiveness of motivational interviewing and behavioural self management programmes in early RA in facilitating adherence and health status are needed. Long term follow up studies (5-10 years) are essential to evaluate whether these interventions can truly be preventive, over and above the effects of drug treatment.
OT is a complex intervention. This trial evaluated a programme developed pragmatically, which was reflective of UK practice. Future studies need to use the Medical Research Council's framework for the development and evaluation of randomised controlled trials for complex interventions, using a sound theoretical and evidence base. 45 Research is needed to determine the best choices of OT interventions for whom and when in this group of patients with early disease. Occupational therapy for people with early RAGet published within days of acceptance with
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